(4) Japanese Patent Application Laid-Open No. P10-027799 (1998) 

"Semiconductor Device and Method of Manufacturing Semiconductor Device" 

The following are extracts relevant to the present invention: 

5 

This invention relates to a semiconductor device having a multilayer 
interconnect structure and a method of manufacturing the same, and more 
particularly to a semiconductor device manufactured by a method including steps of: 
forming a dummy pattern in order to planarize an interlayer insulating film; and 

10 planarizing the interlayer insulating film using a CMP (Chemical Mechanical Polish) 
technique, and the method. 

One of features of this invention resides in that a dummy pattern 8 as a first 
layer and an interconnect pattern 10 as a second layer are formed so as not to overlap 
with each other on their planes. In other words, the dummy pattern 8 and the 

15 interconnect pattern 10 are formed such that the interconnect pattern 10 is not 
present above the dummy pattern 8, or the dummy pattern 8 is not present below the 
interconnect pattern 10. 

The semiconductor device according to this invention allows a dummy 
pattern to be provided in the multilayer interconnect structure of the device while 

20 suppressing a wire capacitance or a substrate capacitance to a greater extent than in a 
conventional device. Accordingly, it is possible to planarize each layer of the 
multilayer interconnect structure using a CMP technique without reducing a high 
operation speed of the semiconductor device. This improves manufacturing yield 
in a lithography process, thereby making it possible to manufacture a semiconductor 

25 device with a higher integration density and reliability. 
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Sr4«*fc •*-*»** 1 SB^cd^^S, 

[1***5] m^-mm^<^~^btH^x~^<^ 

—^bteffl-vWWlzXQMf&iznzz.b&'fcmb-tZ 
R^lSftcmSE. 30 
[ff**e] wiam-ia^^-^tsfrfs^?-^^ 
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b, 
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l@£r^L3lv^cEgta^ llftEJf F^i&i&ffiScojeJSKlfc^x 
*#<^r t %&®.b -f-SBI*^ 7 E«t<z>^#=S£{g 0 
[IS** l 0 J SfrfE^-raPBi^^SfeOSfifEy 5 

mm^tt^-c*$ w >r. b b -r z> nt ** s tzmv* 

11***12] flue*—, m-iaj»^^->-i:«fifa^* 
f&ztizz.b&ftm.b'tzmtizi im^co^m^'m 

. [ft** 1 3 ] iN*tt**±|cJ|5-(Dfltl*&* Lt^ 

<nmm- ltm s ixfcm-jg mw&m b , ttrE^- 

««r*L3lv\fclS»a*s WE*/J>F^R§J: !? t Sr 

mT$mm.m*M&r?z>TMb , 

fcs 

9 ~ ^mm± Kwifzm-m mmmmt* t>%-<omm- 
x'%-<Dmm&mm*]&f&-rzT.Mb , 

ttlE»-^«)RSrHfrE^* 5 — v t ¥®«)»-BtFfl-r 
ft. 

[»*9i5] SIlE^^-^^-vtffiEm-Eitft^ 
11**1 4E«©*S*gf©«t^fc 
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-<omm t m&m~m iw»»»©j&x©j8j£ t (omj.± 

HJinift«BI©T«*ii t ©Sgfit£l-t©SEfi£*r Lt» 

xmt, 

^<it 2o<D3R-E«M*->'£7l£j£U *'HH)Nlfc 
1ESg— * - >© m Jc 5 ~y< ? — z, &]&f$,-r 3 X 

J: 5 t-fltlfE^ 5 w<^-y^j£t5 ^ k Zftmk-r* 

1 9 ] we*— e*u**— viw©4>fc < t 

5r fc*H8fc1-SI*Jfc«l 8fE*S©3Mg#=gEg©®{it;fr 

So 

[0 00 1] 

SS©¥S-fk©fc«>»-^5— >S:^t5lSt, 

CMP (ChemicalMechanical Polish) Sl-<t 9 JpftSjJfe 
[0 0 0 2] 

l&ftK** CMPfel£±!?¥S^5«^£Ift9!i-£*: 
■T-t ©«tt©fc»lw«|IB|ft|Wil6 te»j«Six«:H***i 
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= JHIQI6IHK6*SJi(c:^ja$^— 

s s©a i fiM'<&—zs7 a , 7 b N Rxfi-mB<omm 

[0 0 0 3] Ba*i-SJ:5fc, XJH©®rai(fi8ye9 0 

T*fil£ttl»©JPV' k — JfS©A 1 ffigji^ — V7 a , 7 
b«s#aEi-5fc»fc» SHI6»K9©*BaH:[!ni0jS:*L 
fc*ttk*6. r©lffli&£*LfcJ^©SKI*6JgBS9£ 

»i, sy^ois©!) y^*9 7 <oiox?t« 

10 tfSiSTU £©|*Jft» E»*e*9©<S:T J ^3iU'^ ha 
W^v^">3 >©(ST> ^SM*:^^^SVNfSt(DBgH 

[0 0 0 4] r«OP^Sas£U.5coSr@ft$fc«\ ZII 
©A 1 &Ms<P~^&M!&-fZ>-ft!t><DA 1 R&iggl-rs 
iWc, CMPtttrAv>xSmi6iHR9ftS«r«F««i 6 

r.©»£\ EH'** — W a J5H©E*k** — ^assfcn:. 
^j*$nfc««Sra5SW*fe»BS9©^ffii:, Efts** 
—^7 bUlOBll^^- v**fcjgjsS$jx*:««S:ai 

20 ommnmm9>ommk^ ntticm&tisr&icft 

[0 0 0 5] L*»U ff*ftl6iB«^V7a4 

«5«MitfeSaffi9*ffii:©Slttffi»^ Wit^l 6 fcE 
»^^-V7 b SrS5®Klfe^9©^ffii:(OSteffiS 

#y r>>>-f#*t<45. £©fc«> % JMJ&ftK 

[0 0 0 6]$fc, iH^-i/7a, 7bC/<^^ 

BR, ElM*— >'JP«^cImsnfc«^lc#tf&E^M* 
ffo^ly*-:';'v^^*t % ia^^->^^{^ff$tt 

40 j&asfcSo 

[0 0 0 7] ±l2©2oo|BJJBjfli«r«Wte-*-6fc», IHiSS 

t-^$n5Sraife^©¥att©r6iJii:> EiS^^— 

[00 0 8] 06 (a), (b) tc^?-^^ — v£K 
SLfct*3l5©^^fi03PB®S.T>'»fa5llIiSr^:-ro El 

50 ^«{Cjgfig$iXfc2oO— «@A 1E»/^- V7 a. 
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7 bCOFtfll-Eg^ftS. ^5— V8^ISfi$iXfc 
^O^S±^-g g A 1 EM-^-^ 1 O Sriftftg-CS* 

a, 7b s<#-ls 8 sr^-rn«, s^-c 

4W^HS<, E«^->7a, 7b£*jS£,J:< 
[0 0 0 9] ft, -JiBA 1 ga^<^— >©^yi«<- 10 

-> 3 Wfiit&&)Bli liilcttEi&^-^SrKttft^co 

[ooio] ^^.16 Kij*^3t«c#tt5E*MW* 20 

ig20a, 2 0bCOKI-. f$T10^iil90^ 
HI 7 (b) (c^-TJ;5l::, 1 

9 rt»cjfc$ t 2 <o^«s 2 i tf&tEr&m&k srJt-<n 

^«D^ftffittSfF#OT 1/ (T1-T2) {girfc 

[ooii] %ot, 07 <b) ff)n%L#}\z.mm.ts*iK. 

*tfa-tZ> 2 Offllfi 2 0ai20b t^^rtWltmJl 
2 15;, Zrti^ti^ m6^-f-m— EiS'** — 
^fc2 0©i£«^-^7a 1 7b©SgIi, f^Si) 

icttttSih/fcv^ 8 t^^-fru, EiAm« 

*1 8{C*M-5^'5— — VC0f^£\ 0 7(ci!5^ 
«Mt*»5rtJJST-t5. *7t|Wlt£|;i2oco®s£2 0 
a t 2 0 b iiffe»/IrtcDjg«Ji 2 l Sr. **l*fti, ~m 

8&&;*;M£V^$*-'<*->8 ir^fc-frfi, 40 
l 7(JiM-r2. : /5-^^->'<D^Sr, H7 ( ::*0«MI 
#)\z&)t>ZZbfrX'ZZ> 0 

[0012] t^fc*.^*5--'^-y 8 roiairaf 1 1 

8 icfchh S^Sr^lSi-S^t-K, 2 ocOE*^* - 
V7a, 7 b ©4£®Z>Pt9rci;6»e^ 2 ocOE^*— 
&lcfc5^$w<*->8to<s£^L5l^fcfig#> EiR 

- co§Sic*r J£1" 3 tttUR<o*ft>tt <oi¥ £ t ^fci" 
:im5 0 S ?,l-2o<OEi^^- vcortS(5lc:(i§co 
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o©Ei^^- ^COSgffiCOFrflPBa* h ? 5 —^'^—>- CO ibg 
cofn §rM LSIWcffijJS, 2 ocde&'< * — ^co^fi(r 

[0 0 13] PJ^C^S-^^-^ScOS^RB^*! 7 
[0 0 14] <to-C0 6t^i-J;5^. *fcE^<^ — 

-ciis ok*m&m&i tnm^ys.— 

(ommua-rz^bictnz,, ttisi^-v7at7 

b b<Dffi\zy$.~ s<fi— >8is#*i-iri: bteZtz. 
J?>, Ei^*— ^7 at7b t COfflCOEi&K^S 1 8 CO 

[0 0 15] ft, JblEC0|jlK(c:*5V^-Ctt^(*:««lJi 

^^8Site^)K^fie$ixxv>2,««t?tt, ESUlOt 

*« i t <owjc^$ ^^nsfi i 7 ra, st^a-st 

[0 0 16] £t>l~. -«£AJ;CO^EilH-*JVN-C, * 
BBS 1-^ S -V £EB Lfc £ cog^tt^Kra 

wcott, «»co^:^SBg*6^JKd5^«E-reco-c, ^co 

[0 0 17] 

[Sgejasa&feLiS t-T-SSSH] ±IHcoi5^*««£^ 
«©»Jtfl;» i«*^t:^ii»-ii»e>n-c*j»3, E&co 
i««a^{ci^E^fi:coJt^is, ^ffigecoiS^t: 

ti-5t#tt, #^Ei^«it<O^EjR§*<S:*eJ!lII$^ 
[0 0 18] *fgPJt±#eE««5tcogWite^^CM 
»-J:^¥att&5t«L, Ei^^^-vtoADX^Sr^-o 

5:t <OT-# 5im»fl:§6«ftt«-0«36*jfeS:J«fci-* 
[0 0 19] 

[SMSr^-f-Sfcfeco^S] ±fEcoiWSr»fig-r5fe 
i6*?|0JcO#^E^lfl^^*rt-* #^{*:^Btom-cO* 
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± (o ?-^t% $ tt-c mat 

mBmm^-^kfiw-mmmm lt^s t 10 
10020] xttssmnm- <DmMmm<n*m>&mm 

*H8:i:i--5. 

[0021] &tt&w<Dm-v>nmMm^*ifci,tL* 

te»K^B_bfcSfl-©3J«JBI£J&£-r 5 IS t > ttrGJK 

m-m mmmt* hm-nmmx-m s ©^ mihhr s- 30 
[0022] T£tc*&m<om-v>mmmmiz-%ifoi,±¥ 

-virMtsiii^u «wa*-niHa»fei)trB^ 

Jt-<-C*# < 5 l-IME^S 5 
[0023] SJLh©± 5 **SW*E«1tXtJ«-toKit*fe 
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fguuscT. ±.&y tsmmnm.wKD— * 

[0024] CMPWg&ffi^-r#JiiBi8!i#rjg<£> 

[0 0 2 5] 

(a) . (b) <D¥ffimRv%iwm&&mi,-c%Lwt 
±iccvDffi^ficj;>) iRafisie zmm-tZo & 

— =>^U V7 a , 7bST>*y$— '< 

■5„ ¥S^b$tLfc^KJ6»J^9*®-h{-A 

^•T5= tLTiftl!:ia^?-viO, ®F^Sfi^:JK9 

[0 0 2 6] ft s — V8 H, E^:?— 

EOJPffittOlPl-bfc, WM.'<#— >7 a , 7 b cOjDXifiS 

«^$HT^?>f, *fc^rcoK$ttiB«SX^->7 a, 

[0027] *&m<Dm-<omMmmi>m'&b-fz t r 

o (SfcB:**S 8) is#^L^v^±5i-. ^* 
5 ^ _ y 8 Rv t - m g ^ _ y ! 0 %:mm- 

Zo ft. ^mm^X'tx, ±.m<n& oft? ~^ 

[00 2 8] SfjfeT-fi, ^©JiSBlC-^lE^^-^ 
ic»jjl$na«*»i:tt. X/IBIEi&M^-^iSJgicD 
fcB&jtLT^fc. "Ofcfe, H7Sr#JHU-Cltt!WLfcJ: 
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-Ctt, -JiBA 1 iE^^-vtS«raicti, 

* — vsSr^i-S^t^^v^c:*, ^8 

[oo2 9] fr\^*3£w<o3£-<Dnmmm<ow.\z.mtiL 

V^ftgKol^TEU (a) , E12 (b) <OW-mEiRxm 

[0030] iftiewsftW-ett, ^$-/<^-ysi:ri 

[00 3 1] -T^*?*>~S glEg^^ — l/(T>-7 V ^i/ls 
JlBKiBiU^— >-l O t©¥ffilft4SEfii§:£k4.5®St 

*-V8 ir-^SiH^^-^l 0i:(Dsp®«j4SE«£S 

g <Dmmwm.m9 <o?m-T 2 «±8tF.a ^*<5 r t 

SF^^SOiSJbD Steffi L#S (5if/h£ <t5Ii 

[0 0 3 2] JiiSWSLKftt, -SgE«*^^->- 30 
©7!) ^v^V^m^iimLW^ISt'waffli: U"C, ~ 
IliE«/<^- ^WKI¥T2Sr^t Lfc^s. ^S-^ 
V8 i: ~JI gei^*-:x©¥ffil$4Se8tS §r£ 6, 
KfitK£ii:5:L £ fel^S-^*— ^8 

s<.d>—^<D¥-m#it£.wM.s *-mu<om?fmmm(DWim. 

Ti tT2i:OfnW±-C-B8F«a^*5^i:lc < tt3, £t>K: 

* — >'(DMX.m&.(Dfi>]±<Dtc#>\Z.m.i8,-tZ > <DX\ Ztlb 

><£>5|ZE#)4SgfiiS B<0jf F3ii&f£]BI<OJ8SJ¥ 

[0033] ±.w.om—(n>niimmx'\^ n/i 
mu-k<o&M&mmi&x. totwu^i-/^- 50 
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!$Kft1gL4v^5U:^&i-5;i2:U:<fc!?, ^<Dm±<0 

r i: So *fcHI-S*L<tt, ^$-^<^ — 
>8£»:±cOEj^*->'fc<a¥®e*>48ggf£\ — 
s<?— is 8 t i£Jb©ia^^— (OF^lc^^tt-cv 
5«F^J6»K<?5^£Jl-h08Eg|-CKFBl r t 

m&ztvx^zmm&mm<r>igim.i£tf, tr —is 

[0034] 3^-0*3193 <os&- (ommmm^m 3 
(a) , (b) (o¥mmRTfmwm&&mLxviw-t 

[0035106(3). (b) -ClftWU*:tt*«-C 
f4, — JIBEUM* — V7a, 7bSr^(t > -^WF^}^ 

^-V7a, 7 b icDF^I-^D5ia^F«gSS«:, W2M'< 

^7a, 7 b t <DffiKM&zivz>Mmmmm<D&.M 

[00 3 6] roF4SS-®^5fc«)Jc«;, -^SiSiiS^ 

^->7 a> 7 b kvKiomm-b, t<omK^tcr 

^^(om^fa) SrML5lVNfcfil:L (*fcttLi+ -- 

+ L4) *<dwms<? s(omm'<?— ^m<om^ 
f££*>\ -ttth^m-ftmmvnnK&^xtt.. mz.& 

Ei»naiEKf4S«in tUT36»&H. iB^F^S:far(0 
Xtt, rcO^fcffiCmax $ri@^5 r t >tc < „ ±X<D&.m 

[0 0 3 7] ^^->roiaglcJ:5i£«F^ 
L^S/hcoiE^F^SggtSmin *5*#Sri»t-t Rl 

[00 3 8] lOi^, Siil^-yya, 7bt©K 
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L fc £ b K i 5 2g*©if*n©S&*£&& U*3 SAfc/h 

7 a „ 7 b oTSi-te«>ga«i^^— vas^^ix-cv^s 

fc*sv>*.a. 10 

[ o o 3 9 ] i«5, ±jg.<om— (D^gamte. %z.<r>%w& 

flgjfti;: i « XJf I EMU**' — V t b <om (Omfcffl® 
EMMS*. JW<*KM**©*AB©»»!«tfT KJrii 5 
[0 0 4 0] j^V>T*^^0^— , gZCilfiOl: 

^m^^mv&miSib vxm4 &mmLxnw-rz>o 

S4tt, — ®s*y *>P JiA lE»*»6>fc5 20 

^SE««5t&^3¥i£#56S©»ffi&^te®^& 
5. »3ft*8tS:fiATl!:aW-. 6 5 0 « m©pS 

aylglii:, ST I (Shallow Trench Isolati 

on) mzm^x, mzo. 4 vm<Dm\z.mkm&M#>i2> 

tf. -> y =» i *® 1 El— ©JPSfcSR^SM&ISJR 

LOCOS (Local Oxidation of Silicon) SlCicT 

[004 lj W^9 3VjtfiUfc»rtt6MOSF 30 
E T <D U # v MfifiUE Sr-^-ts-* 5 fc <r> 4 it >-i£A Srfr 

Sfete^— FWMLtfc, LP-CVD (Lo 
w Pressure-Chemical Vapor Deposition) jfelCitK iBl 
ff4 0 0 nmO#yi/!) aVtt&ftML 5 VJSmf-i 

Ej*«cJ;5 y 7-fI»SrfrV\ MOSFETCf 

— b«®3. tfy ->y =x>-Ei8ll4, ^5— — ^5Sr 

v^tt^5!ii-5o 40 
[0 0 4 2] ftjty— h«&3 s Jt?jMilMHK2*fc 

^^tlt, MOSFET©y-^, KWV^JSEfC 

IS©*ft-CA s ^>tA t SttftdlM&aSrfr* 

3^12^4, >5*»e>*5^— j^y ->y =» 

^EiSfeS±»ccvDfe|cJ:!5l6gdBI$r*6SL, CMP& 

$:Mt5fcfe, I14 0 0nmraA!il'^<3'^fe 50 



*m^X*m-fZ>* #Cl^ l/-^btRIEi£SrffiV>fc 

y y^57-f- xf§&a-c, — s§ a i eh*^— v 

7, 7 a, 7 b ty5-^-y8 5r^ti 0 — 

[0 0 4 3] SS A 1 E^* — 7 a, 7 

bt, ^-A l^Srfflv^fc^^-^^— >-8*^^5— 

JH^x^S-fkU MO. 8 m mO/lKi?&|^9 £rfl£j$; 

[0 0 4 4] /Iffii!&gy&9l-E^ik=i>-*:J' btf;— jV 

«-T2)o *<0'ik. Wv 5 ^. hi R I EjSSrfflV^cy 
7>f— x=g£rfrr, zilAiSli^-vioSrffiE 

[0045] m^*&m<omii#iti;m&.x&>z> 
— ^^->-5ti % mm&mm6&m(0¥-m.te.<Dfa±b. 

ff— Y mm 3 -^EIS^^ - V 4 05*DXfiS«<O|6] JKDfc* 

- > b otiSBi^ u-r^roiEg^S-r 

[0 04 6] 14 ©SK^gB^ 1 2 IC^-T J; 5 

<Dmmmmx^.mutcm.m\^mm^ n—**— 

l::±5Al V7«)S«iajMOl«JBSr«HH-r 

>7 iy?-/^- >5 b<Dwm&)t£sm&. —mn<D 
mr$m&.m<Dmmxtbz>o. 8 vrnb^LKtzzz? 

[004 7] j^, 04 ro^ge^ l 3 5 > 

y =» s T I *"r"£MBfiME0>a£i&*feflMI 2 

^SntV^Ot?, ^5&I^V^X.«— ^@A 1 

fgA lEi&'N*— >7 t£«i tro 

^t4, iSill^^— >TU(0-^m^^XJB^fiX^ 

[0 0 4 8] ft, *Tfit«0**y '>y =»>Ej»^^— >4 

<o i 5 s t i 2 <D± 

Y bW#k*tHto.Z>XV ->y =^Ei&X*->4 
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*>, 044>®j$gB#i 3 {c^W",}: ? t::, iH^^— >4 

fcfcS J: — — >5SriSe-t-2io *Hi£M-e 

»IE^^^->'4 — >5 i<DF«aRI$r0. 4 

mat LXV^rof ro*#fii-T-f::?iifc$*vrv , >5o 
[0 0 4 9] *fc^5-/<^-V8|j;^5-^-y5 
JfFfli!&l£ISl9*ffi<^t&tt<or6]±i. E&'< 

V\ ±{^i®^*— ^i^j^i-SE^*-^^ 
[00 50] *>ig 4 <ofl£il!i$i$# 1 4 m^H~<fc 5 

j§<oa i eh^*— >-i o##aEi-5<o-e, ^— <^ms 

1 (DW-ffitfitt&M* 1 ^ V8©_hSB»cJgj5£$ 
n2.SF B 1*68tK9O^W±-Cfo5 0. 8^mi:^5«t 

[0 0 5 1] El 4 COIfcBjlgB^- 1 4 iC^r-t-^J-C-tt, > U ^ 

ySStS^ ^St^«oSfcii^iffe^ 2 VM&iStiX 
v^eo-c^ iSt^xtf g a i EiS^^-y i o © 

UBS -htt ~® S A l Wiffis**—^ I0t<>!)a l 
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